Increased expression of geminin stimulates the growth of mammary epithelial cells and is a frequent event in human tumors.
Geminin is a potent inhibitor of origin assembly and re-replication in multicellular eukaryotes and is a negative regulator of DNA replication during the cell cycle. Thus, it was proposed as an inhibitor of cell proliferation and as a potential tumor suppressor gene. However, the protein was found specifically expressed in proliferating lymphocytes and epithelial cells and up-regulated in several malignancies. Therefore, geminin is now regarded as an oncogene but its role in tumor development remains unknown. In this study, we evaluated by Western blot analysis the expression of geminin in a series of human cancer cell lines of various histogenetic origin and in a series of human primary colon, rectal, and breast cancers. Expression of geminin was variable in different cell lines and not related to the expression level of the corresponding mRNA. Moreover, geminin was expressed at higher level in 56% and 58% of colon and rectal cancers, respectively, compared with the corresponding adjacent normal mucosa. A high expression of geminin was also detected by immunohistochemistry in 60% of human primary breast cancers. We also transfected a full-length geminin cDNA in a human non-tumorigenic and a cancer breast cell lines and obtained derivatives expressing high levels of the protein. Geminin overexpression stimulated cell cycle progression and proliferation in both normal and cancer cells and increased the anchorage--independent growth of breast cancer cells. These results demonstrate that expression of geminin is frequently deregulated in tumor cells and might play an important role in the regulation of cell growth in both normal and malignant cells.